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1
RECEIVER CONTROL CIRCUIT AND
PORTABLE ELECTRONIC DEVICE
EMPLOYING SAME

BACKGROUND

1. Technical Field

The exemplary disclosure generally relates to receiver con-
trol circuits, and particularly to a receiver control circuit for
portable electronic device.

2. Description of Related Art

A mobile phone usually has one receiver which is located
above a display of the mobile phone and at a middle portion of
anupper end of the mobile phone. However, when large sized
mobile phones are used, it is inconvenient for a user to align
the receiver to an ear of the user to use the receiver.

Therefore, there is room for improvement within the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better understood
with reference to the drawings. The components in the draw-
ings are not necessarily drawn to scale, the emphasis instead
being placed upon clearly illustrating the principles of the
disclosure.

FIG. 1 is a schematic view of a portable electronic device,
according to an exemplary embodiment.

FIG. 2 is a circuit diagram of a first embodiment of a
receiver control circuit of the portable electronic shown in
FIG. 1.

FIG. 3 is a circuit diagram of a second embodiment of the
receiver control circuit of the portable electronic shown in
FIG. 1.

DETAILED DESCRIPTION

FIG. 1 is a schematic view of a portable electronic device
100, according to an exemplary embodiment. The portable
electronic device 100, such as a mobile phone, or a tablet
computer, for example, includes a receiver control circuit 10
(shown in FIGS. 2 and 3), a housing 20 and a display 23
positioned on the housing 20. The housing 20 defines a first
sound hole 21 and a second sound hole 22 spaced apart from
the first sound hole 21. In the exemplary embodiment, the first
and second sound holes 21,22 are located above the display
23. For example, when the display 23 faces a user, the first
sound hole 21 is located in a upper left of the display 23, and
the second sound hole 22 is located in a upper right of the
display 23.

FIG. 2 is a circuit diagram of a first embodiment of a
receiver control circuit of the portable electronic shown in
FIG. 1. In the first embodiment, the receiver control circuit 10
includes a first receiver 11, a second receiver 12, a first light
sensor, a second light sensor, and a determination circuit 13.
The first receiver 11 and the second receiver 12 are spacingly
located on the housing 20. The first receiver 11 aligns with the
first sound hole 21, and the second receiver 12 aligns with the
second sound hole 22. In the exemplary embodiment, the first
light sensor is a first photoresistor R1, the second light sensor
is a second photoresistor R2. The first photoresistor R1 is
positioned adjacent to the first receiver 11, and receives light
via the first sound hole 21 and the first receiver 11, that is, the
first photoresistor R1 detects light transmitted to the first
receiver 11. The second photoresistor R2 is positioned adja-
cent to the second receiver 12, and receives light via the
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second sound hole 22 and the second receiver 12, that is, the
second photoresistor R2 detects light transmitted to the sec-
ond receiver 12.

The determination circuit 13 is electronically connected to
the first receiver 11, the second receiver 12, the first photore-
sistor R1, and the second photoresistor R2. The determination
circuit 13 compares the intensity of light detected by the first
photoresistor R1 with the intensity of light detected by the
second photoresistor R2. In addition, the determining circuit
13 enables the first receiver 11 to actuate when the intensity of
light detected by the first photoresistor R1 is less than the
intensity of light detected by the second photoresistor R2. On
the other hand, the determining circuit 13 enables the second
receiver 12 to actuate when the intensity of light detected by
the first photoresistor R1 is greater than the intensity of light
detected by the second photoresistor R2.

In the embodiment, the determination circuit 13 includes a
first signal conversion circuit, a second signal conversion
circuit, a first comparator U1, a second comparator U2, a first
audio amplifier U3, a second audio amplifier U4, an audio
output chip U5, and a power supply VCC. The first signal
conversion circuit cooperates with the first photoresistor R1
in converting the light detected by the first photoresistor R1 to
a first voltage signal V1. The second signal conversion circuit
cooperates with the second photoresistor R2 in converting the
light detected by the second photoresistor R2 to a second
voltage signal V2. In the first embodiment, the first signal
conversion circuit includes a first voltage dividing circuit R3.
The second signal conversion circuit includes a second volt-
age dividing circuit R4.

One terminal of the first voltage dividing resistor R3 is
electronically connected to the power supply VCC, the other
terminal of the first voltage dividing resistor R3 is grounded
via the first photoresistor R1. One terminal of the second
voltage dividing resistor R4 is electronically connected to the
power supply VCC, the other terminal of the second voltage
dividing resistor R4 is grounded via the second photoresistor
R2. A node between the first voltage dividing resistor R3 and
the first photoresistor R1 is electronically connected to a
non-inverting input terminal of the first comparator U1, and is
electronically connected to an inverting input terminal of the
second comparator U2. A node between the second voltage
dividing resistor R4 and the second photoresistor R2 is elec-
tronically connected to an inverting input terminal of the first
comparator Ul, and is electronically connected to a non-
inverting input terminal of the second comparator U2. An
output terminal of the first comparator U1 is electronically
connected to a power terminal of the first audio amplifier U3
via a first resistor R5. An output terminal of the second com-
parator U2 is electronically connected to a power terminal of
the second audio amplifier U4 via a second resistor R6. An
output terminal of the audio output chip U5 is electronically
connected to the first receiver 11 via the first audio amplifier
U3, and is electronically connected to the second receiver 12
via the second audio amplifier U4. The audio chip U5 outputs
audio signals. The first and second audio amplifiers U3, U4
amplify the audio signal output from the audio chip U5 indi-
vidually. The audio signals are selectively output to the first
receiver 11 or the second receiver 12 by controlling opera-
tions of the first and second audio amplifiers U3 and U4.

In the first embodiment, the first photoresistor R1 has a
characteristic that when intensity of light detected by the first
photoresistor R1 is increased, a resistance of the first photo-
resistor R1 is decreased, and when intensity of light detected
by the first photoresistor R1 is decreased, the resistance of the
first photoresistor R1 is increased. Similarly, the second pho-
toresistor R2 has a characteristic that when intensity of light
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detected by the second photoresistor R2 is increased, a resis-
tance of the second photoresistor R2 is decreased, and when
intensity of light detected by the second photoresistor R2 is
decreased, the resistance of the second photoresistor R2 is
increased. The first voltage dividing resistor R3 has the same
resistance as the resistance of the second voltage dividing
resistor R4.

In use, if the intensity of the light detected by the first
photoresistor R1 is less than the intensity of the light detected
by the second photoresistor R2. For example, when the por-
table electronic device 100 is held by a left hand of a user, at
this time, the first receiver 11 tends to be shielded by a left ear
of the user, and the second receiver 12 is not shielded, so that
the intensity of the light detected by the first photoresistor
resister R1 which is adjacent to the first receiver 11 is less than
the intensity of the light detected by the second photoresistor
R2. At this time, according to the characteristics of the first
and second photoresistors R1 and R2, the resistance of the
first photoresistor R1 is greater than the resistance of the
second photoresistor R2. The first voltage signal V1 output to
the non-inverting input terminal of the first comparator U1 is
higher than the second voltage signal V2 output to the invert-
ing input terminal of the first comparator U1. The first com-
parator U1 outputs a high level voltage (e.g. logic 1) to the
power terminal of the first audio amplifier U3, such that the
first audio amplifier U3 is activated to output amplified audio
signals to the first receiver 11. Simultaneously, the first volt-
age signal V1 output to the inverting input terminal of the
second comparator U2 is higher than the second voltage
signal V2 output to the non-inverting input terminal of the
second comparator U2. The second comparator U2 outputs a
low level voltage (e.g. logic 0) to the power terminal of the
second audio amplifier U5, such that the second audio ampli-
fier U5 is deactivated.

In use, if the intensity of the light detected by the first
photoresistor R1 is greater than the intensity of the light
detected by the second photoresistor R2. For example, when
the portable electronic device 100 is held by a right hand of a
user, the second receiver 12 tends to be shielded by a right ear
of the user, and the first receiver 11 is not shielded. The
intensity of the light detected by the second photoresistor
resister R2 which is adjacent to the second receiver 12 is less
than the intensity of the light detected by the first photoresis-
tor R1. At this time, according to the characteristics of the first
and second photoresistors R1 and R2, the resistance of the
second photoresistor R2 is greater than the resistance of the
first photoresistor R1. The first voltage signal V1 output to the
inverting input terminal of the second comparator U2 is lower
than the second voltage signal V2 output to the non-inverting
input terminal of the second comparator U2. The second
comparator U2 outputs a high level voltage (e.g. logic 1) to
the power terminal of the second audio amplifier U5, such that
the second audio amplifier U5 is activated to output amplified
audio signals to the second receiver 12. Simultaneously, the
first voltage signal V1 output to the non-inverting input ter-
minal of the first comparator U1 is higher than the second
voltage signal V2 output to the inverting input terminal of the
first comparator U1. The first comparator U1 outputs a low
level voltage (e.g. logic 0) to the power terminal of the first
audio amplifier U3, such that the first audio amplifier U3 is
deactivated.

FIG. 3 is a circuit diagram of a second embodiment of the
receiver control circuit of the portable electronic shown in
FIG. 1. In the second embodiment, the receiver control circuit
30 has almost the same components and working principle as
the components and working principle of the receiver control
circuit 10, and only differs from the receiver control circuit 10
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in the following ways. The first signal conversion circuit of
the receiver control circuit 30 includes a first voltage dividing
resistor R7, the second signal conversion circuit of the
receiver control circuit 30 includes a second voltage resistor
R8. One terminal of the first voltage dividing resistor R7 is
electronically connected to the power supply VCC via the first
photoresistor R1, the other terminal of the second voltage
dividing resistor R7 is grounded, a node between the first
voltage dividing resistor R7 and the first photoresistor R1 is
electronically connected to the inverting input terminal of the
first amplifier U1 and the non-inverting input terminal of the
second amplifier U2. One terminal of the second voltage
dividing resistor R8 is electronically connected to the power
supply VCC via the second photoresistor R2, and the other
terminal of the second voltage dividing resistor R8 is
grounded. A node between the second voltage dividing resis-
tor R8 and the second photoresistor R2 is electronically con-
nected to the non-inverting input terminal of the first amplifier
U1 and the inverting input terminal of the second amplifier
U2. In the exemplary embodiment, the first voltage dividing
resistor R7 has the same resistance as the resistance of the
second voltage dividing resistor R8.

In use, if the intensity of light detected by the first photo-
resistor R1 is less than the intensity of light detected by the
second photoresistor R2, the resistance of the first photore-
sistor R1 is greater than the second photoresistor R2. The first
voltage signal V1 output from the node between the first
photoresistor R1 and the first voltage dividing resistor R7 is
lower than the second voltage signal V2 output from the node
between the second photoresistor R2 and the second voltage
dividing resistor R8. As such the first amplifier U1 outputs a
high level voltage to enable the first audio amplifier U3 and
the first receiver 11, and the second amplifier U2 output a low
level voltage to deactivate the second audio amplifier U4 and
the second receiver 12.

Ifthe intensity of light detected by the first photoresistor R1
is greater than the intensity of light detected by the second
photoresistor R2, the resistance of the first photoresistor R1 is
less than the second photoresistor R2. The first voltage signal
V1 output from the node between the first photoresistor R1
and the first voltage dividing resistor R7 is higher than the
second voltage signal V2 output from the node between the
second photoresistor R2 and the second voltage dividing
resistor R8. As such the first amplifier U1 outputs a low level
voltage to deactivate the first audio amplifier U3 and the first
receiver 11, and the second amplifier U2 output a high level
voltage to enable the second audio amplifier U4 and the
second receiver 12.

The portable electronic device 100 employs two receivers,
which can be conveniently aligned with the ear no matter how
the portable electronic device 100 is held. In addition, the
determination circuit 13 selectively enables the first and sec-
ond receivers 11 and 12 according to the intensities of the
light detected by the first and the second light sensors, such
that the receiver shielded by the ear of the user can be accu-
rately activated.

It is believed that the exemplary embodiments and their
advantages will be understood from the foregoing descrip-
tion, and it will be apparent that various changes may be made
thereto without departing from the spirit and scope of the
disclosure or sacrificing all of its material advantages, the
examples hereinbefore described merely being preferred or
exemplary embodiments of the disclosure.

What is claimed is:

1. A receiver control circuit for a portable electronic device,
comprising:

afirst receiver positioned on the portable electronic device;
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a second receiver positioned on the portable electronic
device and spaced apart from the first receiver;

a first light sensor positioned adjacent to the first receiver,
the first light sensor detecting light transmitted to the
first receiver;

a second light sensor positioned adjacent to the second
receiver, the second light sensor detecting light transmit-
ted to the second receiver; and

a determination circuit electronically connected to the first
receiver, the second receiver, the first light sensor, and
the second light sensor; the determination circuit com-
paring an intensity of the light detected by the first light
sensor with an intensity of the light detected by the
second light sensor, the determination circuit further
selectively activating the first receiver when the intensity
of the light detected by the first light sensor is less than
the intensity of the light detected by the second light
sensor, or activating the second receiver when the inten-
sity ofthe light detected by the first light sensor is greater
than the intensity of the light detected by the second light
sensor.

2. The receiver control circuit of claim 1, wherein the
determination circuit deactivates the second receiver when
the first receiver is actuated, or deactivates the first light
sensor receiver when the second receiver is actuated.

3. The receiver control circuit of claim 1, wherein the first
light sensor is a first photoresistor, the second light sensor is
a second photoresistor.

4. The receiver control circuit of claim 3, wherein the
determination circuit comprise a first signal conversion cir-
cuit, a second signal conversion circuit, a first comparator, a
first audio amplifier, and an audio output chip; an output
terminal of the audio output chip is electronically connected
to the first receiver via the first audio amplifier; the audio
output chip output audio signals, the first audio amplifier
amplifies the audio signals and output the amplified audio
signals to the first receiver; an output terminal of the first
comparator is electronically connected to a power terminal of
the audio amplifier; the first signal conversion circuit converts
the light detected by the first photoresistor to a first voltage
signal that is output to one of two input terminals of the first
comparator, the second signal conversion circuit converts the
light detected by the second photoresistor to a second voltage
signal that is output to the other one of the two input terminals
of the first comparator.

5. The receiver control circuit of claim 4, wherein the
determination circuit further comprises a second comparator
and a second audio amplifier, one of two input terminals of the
second comparator is electronically connected to the output
of'the first signal conversion circuit to receive the first voltage
signal, the other one of the two input terminals of the second
comparator is electronically connected to output of the sec-
ond signal conversion circuit to receive the second voltage
signal, an output terminal of the second comparator is elec-
tronically connected to a power terminal of the second audio
amplifier; the output terminal of the audio output chip is
electronically connected to the second receiver via the second
audio amplifier, the second audio amplifier amplifies the
audio signals output from the audio output chip, and output
the amplified audio signals to the second receiver.

6. The receiver control circuit of claim 5, wherein the
determination circuit further comprises a power supply, the
first signal conversion circuit comprises a first voltage divid-
ing resistor, one terminal of the first voltage dividing resistor
is electronically connected to the power supply, the other
terminal of the first voltage dividing resistor is grounded via
the first photoresistor, a node between the first voltage divid-
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ing resistor and the first photoresistor is electronically con-
nected to a non-inverting input terminal of the first compara-
tor and an inverting terminal of the second comparator; the
second signal conversion circuit comprises a second voltage
dividing resistor, one terminal of the second voltage dividing
resistor is electronically connected to the power supply, the
other terminal of the second voltage dividing resistor is
grounded via the second photoresistor, a node between the
second voltage dividing resistor and the second photoresistor
is electronically connected to an inverting input terminal of
the first comparator and a non-inverting input terminal of the
second comparator.

7. The receiver control circuit of claim 5, wherein the
determination circuit further comprises a power supply, the
first signal conversion circuit comprises a first voltage divid-
ing resistor, one terminal of the first voltage dividing resistor
is electronically connected to the power supply via the first
photoresistor, the other terminal of the first voltage dividing
resistor is grounded, a node between the first voltage dividing
resistor and the first photoresistor is electronically connected
to a inverting input terminal of the first comparator and a
non-inverting terminal of the second comparator; the second
signal conversion circuit comprises a second voltage dividing
resistor, a first terminal of the second voltage dividing resistor
is electronically connected to the power supply via the second
photoresistor, a second terminal of the second voltage divid-
ing resistor is grounded, a node between the second voltage
dividing resistor and the second photoresistor is electroni-
cally connected to a non-inverting input terminal of the first
comparator and an inverting input terminal of the second
comparator.

8. The receiver control circuit of claim 6, wherein the first
voltage dividing resistor and the second resistor comprises
the same resistance.

9. The receiver control circuit of claim 7, wherein the first
voltage dividing resistor and the second resistor comprises
the same resistance.

10. A portable electronic device, comprising:

a housing defining a first sound hole and a second sound

spaced apart from the first sound hole; and

a receiver control circuit, comprising:

a first receiver positioned on the housing and aligning with
the first sound hole;

a second receiver positioned on the housing and aligning
with the second sound hole;

a first light sensor positioned adjacent to the first receiver,
the first light sensor detecting light transmitted to the
first receiver;

a second light sensor positioned adjacent to the second
receiver, the second light sensor detecting light transmit-
ted to the second receiver; and

a determination circuit electronically connected to the first
receiver, the second receiver, the first light sensor, and
the second light sensor; the determination circuit com-
paring an intensity of the light detected by the first light
sensor with an intensity of the light detected by the
second light sensor, the determination circuit further
selectively activating the first receiver when the intensity
of the light detected by the first light sensor is less than
the intensity of the light detected by the second light
sensor, or activating the second receiver when the inten-
sity of the light detected by the first light sensor is greater
than the intensity of the light detected by the second light
Sensor.

11. The portable electronic device of claim 10, wherein the

determination circuit deactivates the second receiver when
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the first receiver is activated, or deactivates the first light
sensor receiver when the second receiver is activated.

12. The portable electronic device of claim 10, wherein the
first light sensor is a first photoresistor, the second light sensor
is a second photoresistor.

13. The portable electronic device of claim 12, wherein the
determination circuit comprise a first signal conversion cir-
cuit, a second signal conversion circuit, a first comparator, a
first audio amplifier, and an audio output chip; an output
terminal of the audio output chip is electronically connected
to the first receiver via the first audio amplifier; the audio
output chip output audio signals, the first audio amplifier
amplifies the audio signals and output the amplified audio
signals to the first receiver; an output terminal of the first
comparator is electronically connected to a power terminal of
the audio amplifier; the first signal conversion circuit converts
the light detected by the first photoresistor to a first voltage
signal that is output to one of two input terminals of the first
comparator, the second signal conversion circuit converts the
light detected by the second photoresistor to a second voltage
signal that is output to the other one of the two input terminals
of the first comparator.

14. The portable electronic device of claim 13, wherein the
determination circuit further comprises a second comparator
and a second audio amplifier, one of two input terminals of the
second comparator is electronically connected to the output
of'the first signal conversion circuit to receive the first voltage
signal, the other one of the two input terminals of the second
comparator is electronically connected to output of the sec-
ond signal conversion circuit to receive the second voltage
signal, an output terminal of the second comparator is elec-
tronically connected to a power terminal of the second audio
amplifier; the output terminal of the audio output chip is
electronically connected to the second receiver via the second
audio amplifier, the second audio amplifier amplifies the
audio signals output from the audio output chip, and output
the amplified audio signals to the second receiver.

15. The portable electronic device of claim 14, wherein the
determination circuit further comprises a power supply, the
first signal conversion circuit comprises a first voltage divid-
ing resistor, a first terminal of the first voltage dividing resis-
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tor is electronically connected to the power supply, a second
terminal of the first voltage dividing resistor is grounded via
the first photoresistor, a node between the first voltage divid-
ing resistor and the first photoresistor is electronically con-
nected to a non-inverting input terminal of the first compara-
tor and an inverting terminal of the second comparator; the
second signal conversion circuit comprises a second voltage
dividing resistor, one terminal of the second voltage dividing
resistor is electronically connected to the power supply, the
other terminal of the second voltage dividing resistor is
grounded via the second photoresistor, a node between the
second voltage dividing resistor and the second photoresistor
is electronically connected to an inverting input terminal of
the first comparator and a non-inverting input terminal of the
second comparator.

16. The portable electronic device of claim 14, wherein the
determination circuit further comprises a power supply, the
first signal conversion circuit comprises a first voltage divid-
ing resistor, one terminal of the first voltage dividing resistor
is electronically connected to the power supply via the first
photoresistor, the other terminal of the first voltage dividing
resistor is grounded, a node between the first voltage dividing
resistor and the first photoresistor is electronically connected
to a inverting input terminal of the first comparator and a
non-inverting terminal of the second comparator; the second
signal conversion circuit comprises a second voltage dividing
resistor, one terminal of the second voltage dividing resistor is
electronically connected to the power supply via the second
photoresistor, the other terminal of the second voltage divid-
ing resistor is grounded, a node between the second voltage
dividing resistor and the second photoresistor is electroni-
cally connected to a non-inverting input terminal of the first
comparator and an inverting input terminal of the second
comparator.

17. The portable electronic device of claim 15, wherein the
first voltage dividing resistor and the second resistor com-
prises the same resistance.

18. The portable electronic device of claim 16, wherein the
first voltage dividing resistor and the second resistor com-
prises the same resistance.
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